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TO THE PARTICIPANTS: 
The Geological Science Field Trip program is designed to acquaint 
Illinois residents with the landscape, the rock and mineral resources, and 
the geological processes that have led to their origin. Hith this program) 
we hope to stimulate a general interest in the geology of Illinois and a 
greater appreciation of the state's vast mineral resources and their impor-
tance to the over-all economy. 
We encourage you to ask the tour leaders any questions that may 
occur to you during the trip. Discussion often clarifies points that 
otherwise ·would remain confused to many of the participants. We also invite 
your written comments upon the conduct of the trips so that we might improve 
them as much as possible. 
Additional copies of this guide leaflet, as well as itineraries 
for field trips that have been held in the past, may be obtained free of 
charge by writing to the Illinois State Geological Survey. The itinerary 
maps for each field trip can be purchased for 10 cents each . 
Several of the stops along this itinerary are located on private 
property whose o~ers have graciously given us permission to visit their 
lands. Please obey the instructions of your trip leaders and conduct 
yourselves in a manner that will show respect for the property owners' 
cooperation. Please do not litter, or climb on fences, and leave all gates 
as found, so that we may be welcome to return on future field trips. These 
simple rules of courtesy also apply to public property as well. For the 
convenience of those persons who may use this itinerary at some future 
time, the names and addresses of every private property owner are listed 
for the respective stops on a page at the back of this guide leaflet. 
~lhenever possible, always attempt to obtain permission when visiting. 
private property . 
We hope that you enjoy today 5 s field trip and will attend others 
in the future. 
THE STAFF 
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EQUAL~TY GEOLOGICAL SCIENCE FIELD TRIP 
INTRODUCTION 
The Equality area is situated at the no~~heastern edge of the Shawnee 
Hills, a region of rugged, scenic topography that extends across extreme south-
ern Il.linoi.s. The .area is one of great topographic contrasts, with the flat, 
alluviated plain ·of ·the Saline River bordering the sharp hills surrounding Eagle 
Valley· to the south. Geological.ly, the field ·trip area occurs on the southern 
flank of the Illinois Basin, a great spoon-shaped bedrock depression that under-
lies most of' Illinois and. adjacent parts of Indiana and Kentucky. The Equality 
area is about 40· miles south of the deepest part of the basin, which is located 
in Wayne County. 
Bedrock in the field t ·rip area consists of approximately 12,000 feet 
of Paleozoic sedimentary rocks that range in age from late Cambrian (about 550 
million years old} to middle Pennsylvanian ( 290 million years old). The Cambrian 
rocks rest on an ancient surface of Precambrian granite more than 1 billion years 
old. This great thickness of sedimentary strata, consisti-ng of sandstone, shale, 
limestone, and coal, was deposited layer by layer in the ancient, shallow seas 
that invaded the Illinois Basin and the midcontinent during the Paleozoic Era.. 
During deposition of these rocks, the Illinois Basin was a slowly sinking region, 
and these sedimentary strata now fill the basin to a thickness exceeding 13,000 . 
feet at its deepest part (fig. 1). 
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Approximately 5000 
feet of Paleozoic rocks are 
exposed in the field trip area 
(fig. 2). These rocks range in 
age from lat·e Devonian ( 350 -
million years old) to middle. 
Pennsylvanian {290 million years 
old}. The area affords an 
excellent opportunity to study 
the lower half of the Pennsyl-
vanian System, as an almost com-
plete section of these rocks is 
exposed. These rocks contain 
several important · ·coals, which 
have been mined for many years . 
Other mineral resources include 
sand and gravel and limestone. 
The bedrock structure 
- - - - - ---- ------------ in the Equality area is very 
Fig. 1 - North-south cross-section through Illinois complex. Two major fault zones 
showing the Paleozoic strata in the Illinois Basin. cross the area--the Shawneetown-
Rough Creek Fault Zone, which 
trends northwest-southeast, and 
the Wabash Valley-New Madrid Fault Zone, which trends northeast-southwest {see 
attached Geologic Map of Illinois}. The major fault in the field trip area is the 
Shawneetown Fault, a high-angle reverse fault along which the strata have been 
displaced as much as 3500 feet. North of the fault, the Paleozoic strata are 
tilted gently northward into the Illinois Basin. South of the fault, the strata 
are bent into a sharp downwarp called the Eagle Valley Syncline. 
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Alternating sequences of shales, lime-
stones, thick coals. sandstones, and 
underclays 
Alternating sequences of shales, sand-
stones, coals, underclays, and thin 
limestones 
Sandstones, sandy shales, siltstone, 
thinner coals, limestones rare. 
Pure quartz sandstones with quartz 
pebbles, thin coals. sandy shales. 
siltstones 
Alternating sandstones, limestones, 
and shales 
Limestone, oolitic 
Limestone, some dolomite 
Limestone with some chert 
Harro~_s_b_u_r~g~--~J:;~':::I:~r-8_0_-~30_0-+--------------------------------------~ 
A L 1.3 ll 
I ~ l D--
- I- __ 
I 6 AI ·- 270-Fort Payne Limestone, siltstone, chert 
__ , D 6 615 
·;- ··:--.. -:- i 7'! 
-_L~----- . 
""' -- -~~A I New Albany ~~ 400+ 
. ..v:;:A A -A - - Black shale 
Fig. 2 - Generalized geologic column of strata exposed in Equality area. "u" indicates a major 
unconformity. 
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Although the field trip area was :hot glaciated during 'the Ice Age, 
extensive glacial lake sediments and thick loess deposits record the effects of 
the glaciations that took place farther to the north. 
SEDI~1ENTARY HISTORY OF THE PENNSYLVANIAN ROCKS 
Most of the strata forming the bedrock surface in the field trip area 
are of Pennsylvanian age, so the origin and character of these rocks is discussed 
below in considerable detail. Since coal is being extensively mined in this part 
of the state, the origin of coal is also discussed briefly. · 
Pennsylvanian .sedimentary rocks form the bedrock surface over approxi-
mately four-fifths · of Illinois and have a maximum cumulative thickness of about 
3000 feet. They were deposited between about 270 and 310 million years ago, and 
.contain all of Illinois' minable coal beds, whose .recoverable reserves are esti-
mated at 137 billion tons. Coal is one of the state's most important mineral 
resources, accounting for over one-third of the total production value, which in 
19S9 amounted to approximately $692,900,000. !n 1969 almost 65 million tons of 
coal valued at over $280 million were mined in Illinois, ranking the state fourth 
among the coal-producing states in the nation. 
Unlike -the older sedimentary rocks in Illinois, which consist of fairly 
thick units of limestone, dolomite, sandstone, and shale, the Pennsylvanian strata 
are made up of comparatively thin rock units, often only a few inches thick and 
rarely exceeding 30 feet. They are characterized by frequent and abrupt vertical 
changes in rock type. Several hundred individual units--sandstone, shale, silt-
stone, clay, limestone, and coal--are present in the Pennsylvanian System. Many 
of these individual units are quite variable in thickness and grade laterally from 
one rock type to another. However, some units, especially the limestones, are 
very persistent laterally and can be traced over large areas of the state. 
The individual rock units occur in regular sequences which are repeated 
many times. Each regular sequence represents a cycle of sedimentation during 
which the individual units were deposited under environmental conditions that 
changed with time; Each cycle of sedimentation, called a cyclothem, consists of 
several lithologic units -~ .part of which were deposited under marine conditions 
and part under nonmarine conditions. An ideally complete cyclothem consists of 
ten distinct sedimentary tinits, and the chart on the next page shows the arrange-
ment of units in the ideal cyclothem. Usually one or more units are missing, · 
but the order of arrangement with a few exceptions is almost always the same. 
The units which are most commonly present are a basal sandstone overlain by an 
underclay, coal, black slaty shale, limestone, and gray shale. 
The variety of sedimentary rock types in the Pennsylvanian System, the 
thinness of individual units, the abrupt and frequent vertical changes in rock 
types, and tne lateral variations in thickness and .lithology of most units indi-
cate a wide range of depositional conditions which changed fairly rapidly with 
time. The eyclical character of the sedimentary sequences also indicates that 
the depositional conditions during Pennsylvanian time changed in a regular manner. 
The geologic framework which produced ~hese conditions is not exactly known, but 
it was ' unique to the Pennsylvanian Period, because no other system of sedimentary 
rocks in the geologic column exhibits a comparable development of cyclic sediments. 
Geologists have offered several explanations for the Pennsylvanian 
cyclothems, too numerous and detailed to discuss at the present time. However, 
2 
1 
Shale, gray, sandy at top; contains marine fossils and 
ironstone concretions, especially in lower part. 
Limestone; contains marine fossils. 
Shale, black, hard, laminated; contains large spheroidal 
concretions and marine fossils. 
~Limestone; contains marine fossils. ~~~~~~ Shale, gray; pyritic nodules and ironstone concretions ~ common at base; plant fossils locally common at base; 
marine fossils rare. 
Coal; locally contains clay or shale partings. 
Underclay, mostly medium to light gray but dark gray at 
top; upper part noncalcareous, lower part calcareous. 
Limestone, argillaceous; occurs in nodules or discon-
tinuous beds; usually nonfossiliferous. 
Shale, gray, sandy. 
Sandstone, fine grained, micaceous, and siltstone, 
argillaceous; varies from massive to thin bedded; 
usually has an uneven lower surface. 
AN IDEALLY COMPLETE CYCLOTHEM 
(Reprinted from Fig. 42, Bulletin No. 66, Geology and Mineral Resources of the Mnrseilles, 
Ottawa, and Streator Quadrangles, by H. B. Willman and J. Norman Payne) 
... 
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the presence of both marine and nonmarine deposits in each cyclothem indicates 
that invasion and withdrawal of the sea occurred during the fotmation of each 
cycle. The repeated alternations of marine and nonmarine sedimentary rocks .also 
indicate that there were many intervals of invasion and withdrawal. In general~ 
the sandstone-underclay-coal portion (the lower five units) of each cyclothem is 
nonmarine and was deposited on coastal lowlands from which the sea had withdrawn. 
However, some of the sandstones are entirely or partially marine. The units above 
the coal are marine sediments which were deposited during the invasion part of 
the cycle. The exact mechanism which caused these repeated relative changes in 
sea level is not known, but the occurrences of cyclic Pennsylvanian sediments on 
many of the continents suggests that the sea level fluctuations were world-wide. 
The following discussion briefly explains the geologic conditions that probably 
existed in the Illinois-Indiana region during the Pennsylvanian Period. 
At the end of the Mississippian Period about 310 million years ago, the 
Mississippian sea withdrew from the midcontinent region, and a long interval of 
erosion followed during early Pennsylvanian time. During this erosion interval, 
several hundred feet of Upper Mississippian strata were eroded away, and an ancient 
Pennsylvanian river system cut deep channels into the Mississippian sedimentary 
rocks. This erosion was interrupted by the invasion of the early Pennsylvanian sea. 
For the remainder of Pennsylvanian time the northeast part of the Illinois 
Basin was a broad swampy lowland bordering the shallow sea which lay to the south-
west (fig. 3). This lowland stood only a few feet above sea level, so that only 
siight. changes in relative sea level caused great shifts in the position of the 
shoreline. A slight rise in sea level would have caused submergence of the low 
borderland, followed by marine deposition; and conversely, a slight lowering would 
have caused emergence of the lowland and much of the shelf of the Illinois Basin, 
followed by nonmarine deposition and erosion. 
The Pennsylvanian river system, which flowed across the low borderland 
from the northeast, carried mud and sand from northern highlands and built a great 
delta out into the sea, much like the present-d~ Mississippi River delta in 
Louisiana. Throughout Pennsylvanian time the Illinois Basin continued to subside, 
and along with the worldwide sea level changes, this caused the position of the 
shoreline to change continually. The delta front oscillated northward and south-
ward for hundreds of miles due to changes in sea level, intermittent subsidence 
of the basin, and variations in the amounts of sediment carried seaward from the 
land. 
At various times conditions at any place on the shallow sea floor 
favored the deposition of sandstone, limestone, or shale. Sandstone was deposited 
near the mouths of distributary channels. These sands were reworked by waves and 
spread as thin sheets near the shore. The shales were deposited in quiet water 
areas--in delta bays between distributaries, in lagoons behind barrier bars, and 
in deeper water beyond the nearshore zone of sand deposition. Limestone, which 
formed by chemical precipitation from the sea and the accumulation of limy shells 
of marine plants and animals , was usually deposited farther from shore than the 
sandstone and shale, but same limestone was formed in nearshore areas where little 
sand and mud ·were being deposited. The areas of sandstone, shale·, and limestone 
deposition continually changed as the position of the shoreline changed and as the 
delta distributaries extended seaward or shifted their positions laterally along 
the shore. 
The nonmarine sandstones, shales, and limestones were deposited on the 
deltaic lowland bordering the sea. The nonmarine sandstones were deposited in 
.. -
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Fig. 3 - Paleogeography of Illinois-Indiana region during Pennsylvanian 
time. The diagram shows the Pennsylvanian River Delta and the positions 
of the shoreline and the sea at an instant of time during the Pennsylvanian 
Period. 
distributary channels~ in river channels, and on the broad floodplains of the 
rivers. Many of the channel sands are preserved as elongate channel deposits in 
the cyclothems. Some of these sand bodies, 100 or more feet thick, cut through 
many of the underlying rock units. The shales were deposited mainly on floodplains. 
Fresh-water limestones and some shales were deposited locally in fresh-water lakes 
and swamps. The coals were formed by the accumulation of plant material, usually 
where it grew, beneath the quiet waters of extensive swamps. Lush forest vegeta-
tion, which thrived in the warm, moist Pennsylvanian climate, covered the region. 
The origin of the underclays beneath the coals is not exactlY known, but they were 
probably deposited in the swamps as slackwater muds before and during the formation 
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of the coals. The formation of coal marked the end of the nonmarine portion of 
the depositional cycle. Resubmergence of the borderland by the sea interrupted 
nonmarine deposition, and the marine portion of the cyclothem was then laid down 
over the coal. 
Origin of Coal 
It is generally accepted that the Pennsylvanian coals originated by the 
accumulation of vegetable matter, usually in place, beneath the waters of exten-
. st ve, shallow, fresh to brackish swamps. They represent the last-formed deposits 
of the nonmarine portions of the cyclothems. The swamps occupied vast areas of 
the deltaic coastal lowland, which bordered the shallow Pennsylvanian sea. A 
luxuriant growth of forest plants, many quite different from the plants of today, 
flourished in the warm Pennsylvanian climate. Tod~'s common deciduous trees were 
not present, and the flowering plants had not yet evolved. Instead. the jungle-like 
forests were dominated by giant ancestors of presently-existing club-mosses, horse-
tails, ferns, conifers, and cycads. The undergrowth also was well developed, con-
sisting of many ferns, fernlike plants, and small club-mosses. Most of the plant 
fossils found in the coals and associated sedimentary rocks show no annual growth 
rings, suggesting rapid growth rates and lack of seasonal climatic variations •. 
Many of the Pennsylvani.an plants, such as the seed ferns, became extinct. 
Plant debris from the rapidly growing swamp forests, composed of leaves, 
twigs~ branches, and logs, accumulated as thick mats of peat on the floor of the 
swamps. Normally, vegetable matter rapidly decays by oxidation to water, nitrogen, 
and carbon dioxide. However, the cover of swamp waters, which were probably stag-
nant and low in oxygen, prevented the complete oxidation and decay of the peat 
deposits.· 
The periodic invasions of the Pennsylvanian sea across the coastal 
swamps killed the Pennsylvanian forests and initiated marine conditions of depo-
sition. The peat deposits were buried by marine sediments. Following burial, 
the peat deposits became gradually transformed into coal by slow chemical and 
physical changes in which pressure (compaction by the enormous weight of overlying 
sedimentary layers), heat (also due to deep burial), and time were the most impor-
tant factors. Water and volatile substances (nitrogen, hydrogen, and oxygen) 
were slowly driven off during the coalification process, and the peat deposits 
were changed into coal. 
Coals have been classified by ranks which depend on the degree of 
coalification. The commonlY recognized ranks of coal, in order of increasing 
rank, are (1) brown coal or lignite, (2) sub-bituminous, (3) bituminous, {4) 
semi~bituminous, (5) semi-anthracite, and {6) anthracite. Each higher rank is 
characterized by increasing amounts of fixed carbon and decreasing amounts of 
oxygen and o~~er volatiles. Hardness of coal also increases. with increasing 
rank. All of Illinois' coals are bituminous. 
Underclays occur beneath most of the coals in Illinois. Because under-
cl~s are generally unstratified (unlayered), are leached and possess a bleached 
appearance., and generally contain plant roots, many geologists consider them to 
represent the old soils on which the coal-forming plants grew. 
The exact origin of the carbonaceous black shales, which occur above 
many coals, ·is uncertain. The black shale may represent a deposit which formed 
under restricted marine (lagoonal) conditions during the initial · part of the 
invasion c.ycle, when the region was still closed off from the open sea. The 
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lagoons, which formed behind offshore sand bars, were quiet water areas where very 
fine, iron-rich muds and finely-divided plant debris were washed in from the land. 
The high organic content of the black shales is also in part due to the carbona-
ceous remains of plants and animals that lived in the lagoons. The fossil remains 
of animals in the black shales are typically, although not a.lways, depauperate 
(dwarf), because they were stunted by toxic conditions in the sulfide-rich waters 
of the lagoons. r.fany black shales are virtually barren of fossils l'.>ecause swimming 
and bottom-dwelling animals could not live in the stagnant waters ·. The phosphatic 
· siderite nodules, which occur in the Pennsylvanian shales, were formed by chemical 
precipitation of calcium carbonate, iron carbonate (siderite), and phosphate from 
the brackish lagoonal waters. 
ITINERARY 
0.0 0.0 Assemble at Equality High School. Proceed north on street on west side 
of school. 
Descend hill. SLOW. 
0.2 0.2 STOP. Route 13. Turn right (east). 
0.8 1.0 Cross North Fork, Saline River. 
2.5 3.5 STOP. Intersection with Route 1. Continue ahead (east) on Route 13. 
1.2 4.7 Abandoned mine in No. 5 Coal on right. For many years, coal mining 
has been an important part of the mineral industry in the Equality area. 
0.1 5.4 Note the flat topography in this area. 
The flatlands of the Saline River Valley represent the bottom of an old 
glacial lake that once covered this area. In this vicinity, the sediments that 
accumulated in the lake consist of more than 100 feet of clay, silt, sand, and 
gravel. Some of these lake sediments probab~y date from the Illinoian ·glaciation 
about 200,000 years ago, but most of the sediments were deposited during the 
melting of the Wisconsinan glacier from about 20,000 to 10,000 years ago. 
The extensive continental glaciers that covered northern North America 
and large portions of Illinois and the Midwest during the Pleistocene Epoch, 
commonly referred to as the "Great Ice Age," did not extend as far south as the 
Equality area. During the epoch, which begS-L"'l about 1 million years ago and ended 
about · 5000 years ago, there were four major glacial advances, each followed by 
long, warm, interglacial intervals during which the glaciers melted completely 
away. The last glacial ice melted from extreme northeastern Illinois only 10,000 
to 11,000 years ago. The glacial invasions are named in relative order--the 
Nebraskan, the Kansan, the Illinoian, and the Wisconsinan. The third, or Illinoian, 
glacier was the most extensive, advancing to a line only 10 miles north of Equality. 
The last glacier to invade Illinois, the Wisconsinan, advanced only as far south 
as Shelbyville, but the glacial lake sediments reflect its influence in this area. 
Flooding of the lowland areas in southern Illinois and adjacent parts of 
Indiana and Kentucky was especially extensive during melting of a large ice mass 
called the Valparaiso glacier. The Valparaiso glacier represented a major read-
vance of the Wisconsinan glacier, just entering extreme northeastern Illinois 
about 13,000 years ago (fig. 4). Vast amounts of meltwater poured from the ice 
... : 
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Fig. 4 - Diagram of the extensive Wisconsinan ice front dur-
ing Valparaiso time. Major meltwater channels draining the 
ice front and flooding in the major valleys are sho~m. 
0.5 6.8 SLOW. Prepare to turn left. 
front and caused extensive 
flooding in the Mississippi, 
Illinois, Wabash, and Ohio Val-
leys. In this area, a great 
lake was formed as these flood-
waters backed up the Saline 
Ri~er Valley and its tributaries. 
Low areas in Eagle Valley to the 
south were also flooded. At its 
greatest extent, this lake prob-
ably reached an elevation of 
about 400 feet above sea level. 
The former lake bed 
in the Saline River Valley still 
floods with Ohio River backwater 
from time to time, and the 
Pleistocene lake sediments are 
veneered with thin alluvium of 
Recent age. The flood of 1937 
is believed to have formed a 
lake approximately the size of 
the Wiseonsinan glacial lake 
that existed during Valparaiso 
time. 
0.2 5.6 Railroad crossing. 
0.7 6.3 Cross Cypress ditch. 
Enter village of 
Junction. SLOW. 
0.1 6.9 Crossroads. Turn left {north) on gravel road. 
0.1 ·r. o T-road from right. Turn right (east). 
0.8 7.8 Crossroads. Turn left (north) on mine road toward Peabody Eagle Mine 
No. 2. Note dune sand in the road cut on the right. 
0.4 8.2 Sto~ 1. Peabody Coal Company Eagle Mine No. 2 (NE 1/4 NE 1/4 Sec. 21, 
T. 9 s., R. 9 E.) 
This mine, which began production early in 1969, will ultimately produce 
13,000 to 14,000 tons of coal per day from the Harrisburg No. 5 Coal of the Pennsyl-· 
vanian Carbondale Formation. The mine is an underground slope mine with the 
haulageway, along which men and materials enter and leave the working area, inclined 
at an angle of 16 1/2 degrees. The vertical distance to _the coal, which averages 
slightlY more than 5 feet in thickness~ is 225 feet in this immediate locality, but 
this distance increases northward because of the dip of the bedrock. The interval 
from the surface down to the top of the bedrock is 70 feet and is composed of uncon-
solidated sandy lake sediments. 
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When full production is attained, the mine will empioy 325 to 350 men 
and will operate on a three shift per day ·basis. The area to be mined out will 
be 5 miles wide (east to west) by 7 miles long (north to south), an area of 35 
square miles. Although the company plans to use continuous mining equipment at 
some future date, their experience here thus far indicates that this method of 
mining would produce too high a percentage of pulverized coal to be economicallY 
feasible. Conventional mining machines to undercut and load the coal will be used. 
Most of the coal will be raised to the surface via conveyer belt and then 
pass through a series of shakers, breakers, and screens before being stockpiled. 
An intercompany rail service will operate between the mine and the company's load-
ing dock on the Ohio River at Old Shawneetown. There the coal will be losded for 
barge shipment to electric power utilities. 
0.0 8.2 Leave Stop 1. Turn around and return south. 
0.4 8.6 Stop 2. Roadcut in dune sand on left side of road (SW 1/4 SE 1/4 NE 1/4, 
Sec. 21, T. 9 S., R. 9 E.) 
About 25 feet of light brown, very fine-grained calcareous sand are 
exposed in this roadcut. This sand forms part of a mile-wide belt of wind-blown 
sand that extends along the northwest side of Shawneetown Hills, southwestward, 
past the village of Junction, to the west end of Gold Hill. The west edge of this 
sand belt forms a narrow, fairly sharp ridge of low dunes that can be traced for 
2 1/2 miles (see Itinerary Map). 
The sand in this exposure is evenly laminated. The laminations are 
tilted down to the northeast, indicating that the sand was deposited by winds 
blowing from the southwest. The sand is extremely 
well sorted (uniform in particle size), a property 
that is typical of wind deposits. The sand also 
contains a terrestrial snail fauna, which includes 
the following species: Discus cronkhitei, Succinea 
grosvenori, Succinea gelida, and Pupilla muscorum. 
These snails are very small in size (fig. 5). · 
The sand was blown from the lake plain 
to the west of here after the Valparaiso flood 
waters receded and the lake was drained. After 
dr.ying, the unconsolidated lake sediments were 
easily eroded by the wind. 
The dune sand is overlain by several feet 
of oxidized, reddish brown loess, a compact deposit 
of clayey silt. The loess is also a wind deposit 
and represents the finest material transported by 
the wind. The loess at this locality can be seen 
best in the cut along the east-west road just east 
of the crossroads. The loess is draped over the 
top of the dune sand and is thickest on the east 
slope of the ridge, indicating that it was also 
deposited by prevailing westerly winds. 
Loess thinly blankets the uplands 
throughout the field trip area, and in some 
places it is as much as 20 feet thick. The 
loess was deposited principally during the 
3.5X 12X 
3. 
3.25X 3X 
4 •• j 
..__ __ ·----------- ---· 
Fig. 5 - Terrestrial snails in the 
sand at Stop 2. Enlargements are 
indicated. l. Succinea ~rosvenori; 
2. Pupilla muscorum; 3. Succinea 
gelida; 4. Discus cronkhitei. 
' . 
.. 
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latter part of the Wisconsinan glaciation, between about 22,000 and 10,000 years 
ago. Meltwater from the glacial front flowed down major valleys like the Hissis-
sippi, Illinois, and Ohio Valleys. These valleys became partially filled by out-
wash (clay, silt, sand, and gravel) released from the melting glacier. Silt and 
clay were eroded from the floodplains ·of these valleys by the wind during the 
winters when the meltwaters receded and permitted the floodplain sediments to dry 
out. These materials were transported eastward from these valleys and deposited 
as loess over the uplands. 
In this immediate area, the dune sand was being deposited at the same 
time that loess was being deposited elsewhere in the field trip area. Loess did 
no't accumulate here until the dune became stabilized by vegetation. Therefore, 
the few fe_et of loess exposed here represents only the youngest part of the Wis-
consinan loess. 
0.0 8.6 Leave Stop 2. Crossroads. Continue ahead (south) on mine road. 
0.3 8.9 Crossing the highest part of the sand bar. 
0.2 9.1 STOP. Route 13. Turn right (west). 
0.3 9.4 Descending from the crest of the sand bar. 
1.0 10.4 Enter village of Junction. SLOW. 
0.4 10.8 Cross Cypress Ditch. 
0.3 11.1 Abandoned oil well on left. 
This well is one of 29 wells in the Junction field. Production comes 
from Pennsylvanian sandstone at a depth of 1150 feet and from Mississippian sand-
stones of the Chesterian Series at depths between 1750 and 2275 feet. Two wells 
also produce from the Ste. Genevieve Limestone at 2730 feet. Most of the production 
in this field is from the Chesterian sandstones. Last reported production for this 
field was 8.8 thousand barrels in 1966. Since its discovery in 1939 until 1966, 
the field has produced a total of 643,000 barrels of oil. Oil production from 
Junction Field and all other oil fields in Gallatin County during 1966 totaled 
887,000 barrels, ranking the county 18th among the oil-producing counties in 
Illinois. Total production for the state in 1966 was 61,982,000 barrels. 
0.4 11.5 Railroad crossing. 
2.1 13.6 STOP. Intersection with Route 1. Turn left (south) on Route 1 . 
0.3 13.9 This hilly area, which rises toward the west, is Hickory Hill, an area 
underlain by strata of the Pennsylvanian Carbondale Formation. Many 
years ago the No. 5 Coal was strip-mined along the south side of the 
hill. 
0.4 14.3 Railroad crossing. 
0.4 14.7 Note how flat the lake plain is in this area. 
1.2 15.9 Bridge over Saline River. 
0.5 16.4 Enter Eagle Valley. 
., . 
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1.1 17.5 SLOW. Prepare to turn onto shoulder. 
0.1 17.6 Turn onto right shoulder and STOP. 
Stop 3. Discussion of Eagle Valley Syncline (NW l/4 NW 1/~ .Sec. 1, 
T. +OS., R. 8 E.) 
This vantage point affords an almost complete view of the sharp sandstone 
ridges that completelY rim Eagle Valley on the north, west 1 and south sides (see 
Itinerary Map). Directly south is the Pounds, and slightly to the west is High 
Knob with its fire tower. Far in the distance, at the west end of the valley, is 
Horton Hill, the highest point on the horizon. Cave Hill can be traced northward 
to Wildcat Hills, which extend eastward along the skyline on the right. Gold Hill 
is a continuation of the north ridge eastward to the Ohio River. The south ridge 
is not as well defined on its eastern end. 
These sandstone ridges outline a large bedrock trough or syncline called· 
Eagle Valley Syncline (fig. 6). A syncline is a fold in which the bedrock l~ers 
have been bent downward by compressive forces acting within the earth's crust. 
The strata on both sides or limbs of a syncline dip (tilt) inward toward the axis 
or lowest part of the fold. Along the axis or central part of an eroded syncline, 
the youngest folded rocks are exposed. The opposite of a syncline is an anticline, 
in which the strata are bent upward into an arch. 
Eagle Valle.y Syncline is an asymmetrical fold in which the strata on the 
north limb dip more steeply than the strata on the south limb. Average dips are 
about 5 degrees on the south and 20 degrees on the north. The ridges that outline 
the syncline are formed by the eroded, upturned edges of resistant Lower Pennsyl-
vanian sandstones. These sandstones consist principally of massive sandstones of 
the Caseyville Formation, which form steep, outward-facing cliffs along much of 
their outcrop belt. The top of this erosional escarpment is capped by the Grind-
staff Sandstone of the Abbott Formation. Eagle Valley itself is eroded in the 
·softer shales and shaly sandstones that occur above the Grindstaff. The Anvil Rock 
Sandstone of the Carbondale Formation is also resistant to erosion and forms the 
low hills in the central part of the valley along the axis of the syncline (fig. 7). 
The axis of the syncline plunges (is tilted downward) eastward, and thus 
the syncline is deepest and widest near the Ohio River. The syncline gradualJy 
dies out eastward into Kentucky.' Near the western end of Eagle Valley, the axis 
bends sharply to the southwest, and the fold dies out in the vicinity of Herod. 
As ·the syncline becomes shallower and narrower westward, the sandstone ridges 
along . its north and south limbs converge toward the axis at the nose of the syn-
• · cline. 
The Shawneetown Fault, a major fracture in the crust~ bounds the syncline 
on the north and west. The Grindstaff and Saline River Faults . cut across the syn-
cline and bound a large block that has dropped down relative to the rocks on the 
east and west. Eagle Valley Syncline and the faults in the field trip area form 
part of a region of intenselY disturbed Paleozoic strata that crosses southern 
Illinois and western Kentucky. This region> which includes the fluorspar district, 
is cut by many high-angle faults. 
These features were formed during a major episode of folding and fault-
ing that began at the end of the Pennsylvanian Period about 270 million yeArs a~o. 
This was a time when the Appalachian Mountains ·Were forming along the eastern 
margin of North America. Another episode of faulting occurred later during the 
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Cretaceous Period, about 100 million years ago. Recurrent movements along faults 
in this region have occurred since Cretaceous time, and earthquakes within historic 
time indicate that slight movements are still taking place. The most recent earth-
quake occurred along the Wabash Valley Fault Zone on November 9, 1968. 
0.0 17.6 Leave Stop 3. Continue south. 
0.2 17.8 SLOW. Prepare to turn left on next gravel road. 
0.1 17.9 Turn sharp left onto gravel road. CAUTION. 
0.1 18.0 Note the flat lake plain in this area. 
0.5 18.5 Saline River flows through the gap on the right in the distance. The 
west end of Gold Hill is the wooded area on the far right. The cemetery 
ahead is located on the east end of Wildcat . Hills~ 
0.2 18.7 T-road with lane to cemetery. Turn left (west). 
0.4 19.1 Note the granite boulder in the front yard of the farmhouse on the 
right. The boulder is not indigenous to Illinois, but it was glacially 
transported into Illinois from several hundred miles to the north in 
south-central Canada, where granite and other igneous rocks are exten-
sively exposed. Such glacially transported boulders are called erratics. 
Similar erratics have been noted in several places in the field trip 
area. Because the glaciers never advanced this far south, the boulders 
must have been ice-rafted down the Wabash and Ohio Valleys during the 
meltwater floods that formed the lakes in this area. Pieces of glacial 
ice car~ying rock debris floated down these valleys and drifted into 
these backwater lakes. When the ice melted, the rock debris was 
deposited on the lake bottoms. 
0.1 19.2 T-road from right. Continue ahead. 
0.6 19.8 STOP. Intersection with Route 1. Turn right (north) on Route 1. 
SLOW. Prepare to turn onto shoulder. 
0.2 20.0 Turn right onto shoulder and STOP. 
Stop 4. Abandoned quarry in Caseyville sandstone (NE 1/4 N\v 1/4 NE 1/4, 
Sec. 35, T. 9 S., R. 8 E.) 
In this abandoned quarry, ahout 90 feet of the Lower Pennsylvanian Casey-
ville Formation is exposed (fig. 8). The e:Xposed strata are mainly sandstone, but 
some shale is present. A thin 6-inch coal bed and an underclay in the iower part 
of the thickest shale indicates that swampy conditions prevailed for a while in 
this locality after deposition of the lower s.andstone. The strata are steeply 
tilted toward the scuthwest at an angle of about 75 degrees. Originally horizontal 
when deposited, these strata have been tilted by the crustal· forces that formed the 
Eagle Valley Syncline and the Shawneetown Fault, which passes just to the northeast 
of here. 
The enormous crustal forces involved in folding and faulting the earth's 
crust can be fully appreciated by observing highly disturbed rocks such as those 
in this exposure. The sandstone is intensely fractured and crushed as a result of 
the movements that occurred along the Shawneetown Fault. 
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Feet 
Fig. 8 - Diagram of strata exposed in small roaQstone quarry at Stop 4. ~e section 
is drawn at a right angle to the fault (perpendicular to strike). The fault zone 
within the shale interval is shown by lines representing the bounding fault planes. 
Arrows indicate inferred relative movements. 
A fault is a fracture in the earth's crust along which there has been 
relative movement of the opposing blocks. A fault is usually an inclined plane, 
and when the hanging wall (the block above the plane) has moved up relative to the 
footwall (the block below the fracture), the fault is a reverse fault (fig. 9). 
When the hanging wall has moved down relative to the footwall, the fault is a 
normal fa.ul t . 
The Shawneetown Fault, one of the largest in Illinois, is a high-angle 
reverse fault with stratigraphic displacements as great as 3500 feet. The fault 
plane dips steeply southward. The south side or hanging wall of the fault has 
moved up relative to the north side. The fault crosses the field trip area from 
east to west along the front of Gold Hill and Wildcat Hills, passing north of 
Horseshoe, beyond which it turns abruptly southward along the front of Cave Hill. 
It gradually dies out southward into a sharp anticline called the Shawneetown 
Anticline. 
The Shawneetown F.ault is not simply a single fracture, but rather it 
consists of a zone of intensely crushed rock and branching faults of a half mile 
or more in width. The compound nature of the fault 
-·--·---, is shown by the long, narrow blocks of r-1ississippian 
strata that were ·pushed upward hundreds of feet 
between branches of the fault in several places. 
! __ _ 
Here, at Stop 4, a narrow zone of intense 
crushing and squeezing can be seen in the shale beds 
on the s c uth side of the pit (fig. 8). A large 
block of sandstone has been pushed upward into the 
shale, and the shale and thin coal bed have sheared, 
so that the shale section has been thickened by 
repetition. What appears to be two coal beds 
actually is the same one, part of which has been 
sheared off and pushed upward from below. The 
shearing action took place when the sandstone block 
above the shale was pushed upward relative to the 
Fig. 9 - Block diagram illustrating 
the parts of a reverse fault. 
• 
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~andstone block below the shale. Movements also occurred along some of the 
· bedding planes in the sandstone, and some of these surfaces exhibit polished sur-
faces with scratches called slickensides. The slickensides and polished surfaces 
were formed when the sandstone beds slid over one another. Heat and pressure 
generated during faulting also caused recrystallization and pressure-welding or· 
the sandstone to quartzite, which is much harder than ordinary sand.stone. This 
is probably the reason that the quartzite was quarried for use as roadstone, 
although it is a poor quality stone for this purpose. The quartzite crusheR into 
sharp, angular fragments and is also very hard on crushing equipment) causing it 
to vrear out rapidly. 
0.0 20.0 Leave Stop 4. Re-enter Route 1 and continue north. 
SLOW. Prepare to turn left onto next gravel road n.Jr th of bridge . 
T-read fro~ left. Turn left (west) on gravel road at sign describing 
Equality Salines. 
0.5 20.5 Cross ford at "No Dumping Allowed" sign. 
Continue ahead about 250 feet past ford and STOP. 
· Stop 5. Negro Spring Salt Well in small clearing about 150 feet north 
of road.{NW 1/4 SE 1/4 SW 1/4, Sec. 26, T. 9 S., R. 8 E.) 
Negro Spring is one of several salt springs in this area. Another is 
reported to occur about 250 feet to the east, but it has apparently filled in with 
sediment and cannot be seen. Several small springs occur higher on the bluff to 
the south, each becoming less salty than those below, indicating that the brines 
are diluted by fresh water as they near the surface. 
The springs are emerging along the Shawneetown Fault, a zone of crushed 
and shattered rock which permits deep saline-formation waters to migrate to the 
surface. Most water in deep bedrock formations is brackish or salty, and the 
salinity of these waters usually increases with depth. Most oil production from 
deep wells is accompanied by salt water production. The salt water is not, as 
commonly believed, ancient sea water that was trapped in the sedimentary rocks 
when they were being deposited on the sea floor. These waters were long ago 
squeezed out during compaction and hardening of the sediments to rock. However, 
small amounts of various soluble salts were deposited with the sediments. Meteoric 
water percolating down through the sedimentary rocks over millions of years has 
dissolved these salts and concentrated them in the formation .waters·. Under hydro-
static pressure, these waters sometimes escape to the surface when permeable, 
water-bearing formations are cut by faults or are penetrated by drilling. 
According to historical reports, Negro Spring was used by the Indians as 
a source of salt. Numerous pottery fragments with ornate patterns can be found 
around the springs in this area. The curvature of these fragments indicates that 
some of the pots were very large. These were probably used as evaporating pots to 
extract the salt. 
The Illinois Historical Society sign on the highway suggests that Negro 
Spring was· used for commercial ~alt production in the early 1800's. Stories 
persist locally that slaves and indentured servants from the Slave House were used 
to produce the salt. However, early reports of the Illinois State Geological 
Survey state that the only profitable production of salt was from wells and springs 
• 
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south of Equality on the north side of Saline River in Sec. 19, T. 9 S., R. 8 E.: 
and from an area known as the ''Half Moon," the exact location of which was not 
given. The latter was described as a semi-circular excavation, 100 yards long and 
6 to 8 feet deep, "that was made by the buffalo and other wild animals that con-
gregated in vast herds to lick the muriatiferous earth." Fragments of Ice Age 
mammoths and mastodons were found near this excavation, indicating that this salt 
lick had been in existence for a long time. 
In the early 1800's, 125 to 280 gallons of brine were needed to produce 
1 bushel (50 pounds) of salt at the Equality salt works. Production was 80 to 
100 bushels per day. When operations became uneconomical because of competition 
from the east in Virginia and Ohio, two men, named Temple and Castle, purchased the 
area in 1850 to drill a deeper well. When the well reached a depth of 1100 feet 
in the top of the Mississippian (Chesterian) rocks, brine capable of yielding a 
bushel of salt from 75 gallons was found. The Equality salt works were finally 
abandoned in 1875. 
Analyses of brine samples from the Equality well and from Negro Spring, 
made in 1856 and 1941 respectively, show the following salts and their concentra-
tions. For further comparison, sea water contains 35,000 parts per million (ppm) 
of dissolved solids. 
Equality Well Negro Spring 
NaCl 62,431 ppm 18,659 ppm -
CaCl2 3,996 " 719 " 
MgCl2 2,124 " 1,006 " 
CaS04 32448 It 12844 " 
71,999 ppm 22,228 ppm 
These analyses support the early Survey report that salt could not be 
produced profitably from Negro Spring. In migrating upward along the fault, the 
brine is diluted by fresh water near the surface. 
0.0 20.5 Leave Stop 5. Continue ahead. For the next several miles the road 
follows the line of the Shawneetown Fault. 
0.7 21.2 Stop 6. Abandoned quarry in Mississippian Ste. Genevieve Limestone 
in bluff south of road CW 1/2 NW 1/4 SE 1/4, Sec. 27, T. 9 S., R. 8 E.) 
CAUTION. DO NOT CLIMB niE QUARRY FACE! 
This quarry exposes about 160 feet of the Middle Mississippian Ste. 
~ Genevieve Limestone (fig. 10). The Aux Vases Sandstone, Renault LLmestone, and 
Yankeetown Shale are exposed above the Ste. Genevieve in the upper part of the 
quarry face. The rocks are dipping steeply southward at about 40 degrees. 
The quarry was operated for only a short time in 1966. The Ste. Gene-
vieve Limestone is a very high quality stone, but because of the steep dip, the 
overburden thickens too rapidly to permit economical quarrying. 
The Mississippian rocks exposed here occur in a narrow block, about 3 
miles long and only 750 feet wide at its widest part, that was pushed upward and 
tilted back during movements along the Shawneetown Fault. The block is bounded 
by faults on the north and south~ illustrating the compound nature of the Shawnee-
town Fault. The same rocks occur several hundred feet below the surface north and 
south of these faults. 
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Fig. 10 - Strata exposed in abandoned quarry at Stop 6. 
The Ste. Genevieve Limestone consists o~ light to dark gray, very fine-
to coarse-grained, fossiliferous, oolitic limestone. The limestone is quite 
massive, and although it is fossiliferous, fossil collecting is difficult. The 
limestone was considerably shattered during faulting, and the numerous fractures 
are filled with veins of white secondary calcite. Some of the limestone beds con-
sist almost entirely of oolites. Oolites are tiny spherical bodies, usually less 
than 1 millimeter in diameter, consisting of several concentric layers of calcium 
carbonate around a nucleus of some kind, usually a sand grain or a shell fragment. 
Oolites are formed in shallow, agitated environments in which the sea water is 
saturated with calcium carbonate. Oolites are presently forming in the shallow sea 
on the Bahama Banks southeast of Florida. The calcium carbonate layers are precipi-
tated as the oolites are rolled about the sea floor by waves and currents. 
The Ste. Genevieve Limestone is about 225 feet thick in the field trip 
a1·ea and forms the upper part o:f a thick sequence of t~iddle Mississippian limestones 
of the Valmey·eran Series, which have a total thickness of about 1300 feet. During 
Valmeyeran time, between about 330 to 310 million years ago, the midcontinent of 
North America was generally a low-lying, stable platform. Clear, warm shallow seas 
invaded the region, reaching far to the north. The region remained submerged while 
the Valmeyeran limestones were being deposited over enormous areas in the Midwest. 
The deposition of the Aux Vases sand marked the temporary interruption of 
limestone deposition and signaled the beginning of less stable, more variable 
depositional conditions that were to persist throughout deposition of the Chesterian 
Series {Upper Mississippian) during late Mississippian time and still later during 
the Pennsylvanian Period. Like the Pennsylvanian rocks, the Chesterian formations 
consist of regular alternations of sandstone, shale~ and limestone- Limestone 
deposition was frequently interrupted by the accumulation of mud and sand carried 
into the sea by a Mississippian river system similar to that which existed through-
out Pennsylvanian time in the Midwest. Thin coal beds are also present in the 
Chesterian Series, but coal-forming swamps did not occur extensively during late 
Mississippian time as they did later during the Pennsylvanian Period. 
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0.0 21.2 Leave Stop 6. Continue ahead. 
2.5 23.7 Y-intersection. Turn left. 
0.1 23.8 STOP. !-intersection. Turn left (south). 
Directly ahead is an excellent view of the erosional escarpment along the 
north side of Wildcat Hills. Displacement along the Shawneetown Fault at this point 
is about 2000 feet. 
The Equality area is situated near the junction of two major fault systems. 
The Shawneetown Fault is part of the Shawneetown-Rough Creek Fault Zone, a narrow 
belt of faulting that extends northwestward from central Kentucky into Illinois. 
The Cottage Grove Fault Zone continues this trend westward across southern Illinois. 
Where the Shawneetown Fault curves southwestward, it joins the northeast end of the 
New Madrid Fault Zone, a northeastward-trending fault system that extends from the 
panhandle of southeastern Missouri. Northeast of the Shawneetown Fault, the New 
Madrid Fault Zone joins the Wabash Valley Fault Zone that continues northeastward 
as far as Vincennes, Indiana (see attached Geologic Map of Illinois). 
As mentioned at Stop 3, movements along the faults were mainly post-
Pennsylvanian and pre-Cretaceous. Episodes of faulting also occurred during the 
Cretaceous and Tertiary Periods. The New Madrid-Wabash Valley Fault Zone is still 
seismically active, and between 1937 and 1965 more than 25 earthquakes had been 
reported along this zone. The New Madrid earthquakes between 1811 and 1813 included 
hundreds of shocks, and several of these were as violent as any ever recorded any-
where in the world. The earthquake of November 9, 1968, was probably the result of 
movement along the Wabash Valley Fault Zone. 
1.4 25.2 Turn right (west) along the foot of Wildcat Hills. 
2.2 27.4 Abandoned village of Horseshoe. 
T-road from left. Turn left (south). 
0.1 27.5 Note the sandstone blocks on the hillside on the right. 
0.4 27.9 Murray Bluff Sandstone exposed in road cut. The sandstone beds are 
dipping 10 degrees south into the syncline. 
T-road from left. Continue ahead. 
0.1 28.0 T-road from right. Turn right into Glen 0. Jones Recreation Area. 
0.1 28.1 Turn left at Y-intersection toward concession stand parking area. 
0.1 28.2 Steeply tilted beds of Murray Bluff Sandstone in bank north of driveway. 
The sandstone is light gray, medium-grained, and micaceous. 
0.1 28.3 Parking area at concession stand. 
Stop 7. Lunch. 
Jones Lake lies in a strike valley eroded in Pennsylvanian shales and 
shaly sandstones of the Pennsylvanian Spoon and Carbondale Formations. Steeply 
dipping beds of the Murray Bluff Sandstone, exposed north of the parking area, 
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form the north side of the valley, and the resistant Anvil Rock Sandstone caps the 
ridge along the south side. The lake, which was formed by damming Horseshoe Creek, 
serves as a State recreational camping and fishing area. 
0.0 28.3 Leave Stop 7. Return to park entrance. 
0.5 28.8 STOP. Intersection with main gravel road. Turn right (south). 
0.6 29.4 Anvil Rock Sandstone crops out along the road in this vicinity. 
0.6 30.0 Road cut in shale above the Anvil Rock Sandstone. This shale is in the 
Carbondale Formation and is the youngest bedrock that will be seen along 
the itinerary. 
1.1 31.1 T-road intersection from right. Turn right (west). Social Brethren 
Church on the right. 
0.2 31.3 Continue ahead to cemetery entrance. Turn around and park. 
Stop 8. Abandoned strip mine area in No. 5, No. SA, and No. 6 Coals 
(Center and SW 1/4 SE 1/4 NE 1/4, Sec. 11, T. 10 S., R. 7 E.) 
A thick section of strata in the Pennsylvanian Carbondale Formation is 
exposed in this abandoned strip mine. Three coal beds and portions of four cyclo-
thems, a total of more than 160 feet of strata, can be seen in a composite section 
in two strip pits. The upper part of the section is exposed in the smaller of the 
two pits that is located east of the cemetery. The section is illustrated in 
figure 11. The strata are tilted gently eastward at about 4 degrees toward the 
axis of the syncline. This locality is near the west end of Eagle Valley, where 
the axis of the syncline turns sharply southward (see Itinerary Map}. 
The section exposed here offers a remarkable opportunity to examine the 
extremely variable character of the Pennsylvanian sedimentary rocks and thus to 
envision the diversity of sedimentary conditions that existed during their deposi-
tion. Figure 11 shows the inferred intervals of marine and nonmarine sediments 
in the individual cyclothems, and an attempt has been made to number the rock·units 
to correspond with the various units of the ideal cyclothem. As is typical, the 
cyclothems do not contain all 10 units. Although they are indicated as nonmarine, 
some of the sedimentary units in the nonmarine intervals were probably deposited in 
nearshore, brackish-water areas. 
The base of a cyclothem or cycle of sediments begins with a sandstone. 
The influx of sand into the sea signaled the building out of the Pennsylvanian 
delta and the gradual transition to nonmarine conditions. The sandstones that 
were deposited in distributary channels are massive, clean, and crossbedded. These 
massive sandstones grade laterally into shaly, evenly-bedded sands and sandy shales 
that were deposited on floodplains along the channels and in nearshore areas at 
the delta front. As the delta built out into the shallow sea, marshy conditions, 
probably brackish at first, began to develop on the delta lowland. The fresh-water 
marsh was a shallow, quiet water area in which only the finest clays (underclay) 
were deposited. As the clay accumulated, a dense forest cover gradually spread over 
the newly emerged land, and a long interval of peat accumulation, later to be trans-
formed into coal, began. 
The change from nonmarine conditions to marine conditions during deposi-
tion of the cyclothems was abrupt. The land subsided and the sea advanced over the 
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Fig. 11- Composite section of strata exposed at Stop &. Scale: one inch 10 feet. 
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coal swamp, the forest was killed, and peat deposition ceased. For a time the 
shallow water was brackish and foul, and dark gtay and black organic mud (black 
shale) was depoSited over the peat. Open matine conditioris began during depositibn 
of these black muds, because the black shales above the coals often contain marine 
fossils. 
As the sea advanced farther inland and gradually deepened, the water 
cleared and limestone deposition began. Fossil shells in the marine limestones 
are evidence of the marine life that flourished in the sea while these limestones 
were being deposited. Some mud was deposited during limestone deposition because 
the Pennsylvanian limestones are typically argillaceous or shaly. Rapid influx of 
mud from the land interrupted limestone deposition as the d~lta front began to build 
seaward again, signaling the beginning of a new cycle of deposition. Mud deposition 
continued for a long time, and the relatively thick, sideritic shales above the 
limestones were deposited. As the delta front continued to build seaward, sand 
deposition began again, beginning the next cycle of sedimentation. The transition 
to nonmarine conditions was usually quite gradual, and occurs within the upper part 
of the sandy shales (unit 10) above the marine limestones. 
Several of the Pennsylvanian coals in Illinoi~ are officially designated 
by numbers, as are the Harrisburg No. S Coal, the Briar Hill No. SA Coal, and the 
Herrin No. 6 Coal exposed here at Stop 8. These numbers were assigned by early 
geologists in the middle 1800's when they recognized that the coals were widespread 
and easily recognized. They numbered the coal beds in an attempt to better under-
stand and interpret the Pennsylvanian strata. The coals were numbered consecutively 
from the oldest (lowest) to youngest (highest). However, later it was discovered, 
after more refined field studies, that there were other coal beds that had not been 
previously recognized, thus adding confusion to the numbering system. Letter desig-
nations, such as SA, were added for a while, but it was finally decided to use 
geographic names for the coal beds in accordance with the standard practice of 
stratigraphic nomenclature. However, because of long usage, the numbers, along with 
geographic names, are still used for the more widespread, commercially important 
coals. 
The No. SA Coal is not as thick or as widespread as the underlying No. S 
Coal or the overlying No. 6 Coal. The No. SA Coal is of minable thickness in this 
area (24 inches), but it is not as good a coal as the other two. The underclay 
below the No. SA Coal contains abundant molds and casts of tree roots known as 
Stigmaria. 
•'' The No. S and No. 6 Coals have been extensively mined by stripping and 
augering in Eagle Valley. The outcrop belt of these coals extends completely 
around the inner part of the syncline. Because of the steep dip of the strata 
toward the axis of the syncline, the coals can only be contour-mined along the 
outcrop. 
The No. 6 Coal is a widespread, persistent commercial coal in · Illinois. 
It is characterized by the presence of a clay band, called the "Blue Band," in its 
lower half. This clay band, which might possibly represent a volcanic ash fall, is 
extremely persistent, even being found with associated rocks in areas where the coal 
is missing. It occurs over thousands of square miles in the Midwest. The Brereton 
Limestone above the No. 6 Coal is one of the most laterally persistent Pennsylvanian 
limestones, and it serves as an important marker bed for stratigraphic studies. 
The shaly limestone above the No. SA Coal and the St. David Limestone 
above the No. 5 Coal are both fossiliferous. The limestone above the No. SA Coal 
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is quite shaly, indicating that the sea was muddy during its deposition, but crinoids 
apparently found this environment quite suitable, because the limestone is literally 
filled with their stem fragments. None of the sandstones exposed here is a channel 
sandstone. However, the sandstones are crossbedded and ripple-marked, indicating 
very shallow-water conditions of deposition. Carbonaceous or coaly streaks in the 
sandstones and sandy shales also indicate nearshore marine or shallow-water non-
marine conditions. 
0.0 31.3 Leave Stop 8. Return to main road. 
0.3 31.6 Intersection with main road. Turn right (south). 
• 0.1 31.7 Note the view towards west end of Eagle Valley. 
0.4 32.1 T-road from right. Continue ahead (south). 
0.6 32.7 Narrow bridge over Eagle Creek. 
On the left note how the hillsides have been scalped by contour strip 
mining. 
0.2 32.9 Crossing the axis of Eagle Valley Syncline. 
0~7 33.6 Y-intersection. Continue ahead and bear left. 
Highway 34 sign points to right. Continue ahead. 
0.7 34.3 Strip mine on the right is in the Davis-Dekoven Coals. 
The Davis and Dekoven Coals occur in the upper part of the Spoon Formation, 
and are older than the coals seen at Stop 8. In this part of Eagle Valley the inter-
val between these · coals is only 10 to 20 feet, so both coals could be mined at the 
same time. 
0.1 34.4 STOP. Intersection with black-top road. Turn left (north). 
Sign pointing to Equality, 10 miles. 
0.1 34.5 Stop 9. Francis Creek Shale and Colchester No. 2 Coal in road cut 
(SW 1/4 NW 1/4 NW 1/4, Sec. 19, T. 10· S., R. 8 E.) 
The Colchester No. 2 Coal is probably the most widespread coal in the 
Midwest. However, in this part of Illinois, the No. 2 Coal is too thin to mine. 
The coal marks the base of the Carbondale Formation. The strata exposed here 
include underclay, No. 2 Coal (6 inches thick), black shale, gray sideritic shale 
(Francis Creek), and sandstone. 
This stop is on the south limb of the Eagle Valley Syncline, and the 
strata are dipping approximately 7 degrees to the north. The crest of the hill 
affords an excellent view of the upturned south limb of the syncline. The blacktop 
road extending southward essentially follows the dip slope of the northward-dipping 
strata. 
0.0 34.5 Leave Stop 9. Continue ahead. 
0.1 34.6 End of blacktop. 
• 
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0.3 34.9 SLOW. Turn left into 
abandoned strip mine area. 
Stop 10. Abandoned strip 
mine area in Harrisburg 
No. 5 Coal (NE 1/4 SE 1/4 
SE 1/4, Sec. 13, T. 10 S., 
R. 7 E.) 
The rocks exposed in this 
strip mine are the same a.s those 
exposed in the lower pit at Stop 8 
(fig. 12). The No. 5 Coal is exposed 
at the bottom of the rit, and the 
No. 5A Coal is exposed on the highwall 
&bove. Only the No. 5 Coal was mined 
in this pit. 
Although this stop is only 
two miles from Stop 8, some differences 
can be noted between the sections 
exposed at both places. The interval 
between the coals is 41 feet here and 
was 53 feet at Stop 8. The black shale 
and limestone that were present above 
the No. 5A Coal are absent. 
The St. David Limestone above 
the No. 5 Coal is extremely fossilif-
erous in this pit. Note how quickly 
the limestone changes in character 
laterally along the pit face. Within 
a few feet, it changes from massive 
limestone to fossiliferous shale with 
abundant crinoid stem fragments. The 
gray shale immediately above the coal 
contains impressions of plant fossils. 
The slaty black shale contains abundant 
marine fossils, including brachiopods, 
pelecypods, and gastropods. The brachiopods and pelecypods are pyritized and are 
flattened along the shale laminae. By splitting the shale, interesting specimens 
can be collected. Many of the brown siderite nodules in the shale above the St. 
David Limestone contain well-crystallized calcite, pyrite, and sphalerite. 
· 0.0 34.9 Leave Stop 10. Return to main road and continue north. 
0.3 35.2 Maher Hill on the right in the distance. The sandstone on the upper 
slopes is the Anvil Rock Sandstone. 
0.3 35.5 Cross Eagle Creek. 
0.4 35.9 Anvil Rock along the left side of the road. 
0.2 36.1 Note the flatness of the lake plain in this are~. 
0.6 36.7 T-road from right. Continue ahead (north). 
,.. 
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Fig. 13 - Diagrammatic cross-section across the Shawneetown Fault Zone at Horseshoe. Cnly key 
formations are shown to illustrate general stratigraphic relationships. Thickne~ses not to scale. 
1.4 38.1 Cross narrow bridge. T-road intersection just beyond bridge. Turn 
right (north) • 
0.5 38.6 T-road intersection at Horseshoe. Turn left (west). 
0.2 38.8 Stop at lane just past white house on right. 
Stop 11. Abandoned roadstone quarr.y in Mississippian Fort Payne 
Formation in hill north of road. Walk back along lane to right into 
quarry (W 1/2 NW 1/4 NE 1/4, Sec. 36, T. 9 S.~ R. 7 E.) 
About 200 feet of the Lower Mississippian Fort Payne Formation is exposed 
in this quarr,y in another fault block within the Shawneetown Fault Zone (fig. 13). 
Below the Fort Payne, several feet of the Upper Devonian New Albany Shale is also 
exposed at the north end of the quarry. These are the oldest rocks exposed in the 
field trip area. 
The Fort Payne consists of highly shattered, siliceous shale and limestone 
that were quarried here for use as roadstone. At depth, the Fort Payne consists of 
calcareous siltstone and limestone, but weathering has resulted in silicification 
(replacement by silica) of these rocks at the surface. The New Albany, which con-
sists of thin-bedded black shale, has also been silicified. 
The greatest amount of displacement along the Shawneetown Fault has 
occurred at this locality. The New Albany Shale occurs at a depth of about 3700 
feet below the surface on the north side of the fault. This block was pushed up 
during a great thrusting movement along the fault and tilted backward at the same 
time. The strata here are dipping at about 75 degrees. The rocks are highly 
crushed and fractured as a result of the faulting. 
,, 
~ 
.l 
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0.0 38.8 Leave Stop 11. Continue ahead (west). 
0.2 39.0 Bethel Sandstone in roadcut. 
1.7 40.7 Chesterian sandstone (Palestine?) in roadcut on left. 
0.3 41.0 Caseyville sandstone high on the bluff to the left. 
0.2 41.2 Sulphur Springs Baptist Church on left. A cave is developed in the 
Kinkaid Limestone in the bluff about one-half mile behind the church. 
0.1 41.3 T-road from right. Continue ahead. 
0.4 41.7 Y-intersection. Turn left at sign pointing to Old Stone Face. 
Abandoned strip mine in Davis-Dekoven Coals on the right. 
0.3 42.0 Y-intersection. Turn left and ascend hill. 
0.3 42.3 Stop 12. Abandoned quarry in Upper Mississippian Kinkaid Limestone. 
(SE 1/4 SW 1/4 NW 1/4, Sec. 3, T. 10 S., R. 7 E.) 
About 20 feet of the Upper Mississippian (Chesterian) Kinkaid Limestone 
is exposed in this abandoned quarry. The exposure is in still another upthro'Wn 
fault block along the front of Cave Hill. The block is tilted eastward at about 
15 degrees. The Kinkaid is gray, fine- to medium-grained, thick-bedded to massive, 
and fossiliferous. It is somewhat argillaceous with shale partings along the 
bedding places. The upper 3 feet of the ledge is coarsely crystalline and very 
fossiliferous. 
The bench of limestone in this quarry is the lower part of the Kinkaid 
Limestone. The shale above the bench is also part of the Kinkaid. The lower 3 feet 
of the shale contains thin limestone beds up to 6 inches thick that are extremely 
fossiliferous. Excellent specimens of brachiopods (Composita), bryozoans (Archi-
medes, Rhombopora, and Fenestrellina), and crinoid stems can be collected from the 
shale. 
o.o 42.3 
0.5 42.8 
0.8 43.6 
1.5 45.1 
0.4 45.5 
Leave Stop 12. Continue uphill and turn around. 
Turn around at house on top of hill. Return to main road at bottom of 
hill. 
Intersection at bottom of hill. Turn le:ft (south) toward Old Stone Face. 
T-road to Old Stone Face on left. Turn left and ascend hill. 
Old Stone Face parking area. 
Stop 13. Old Stone Face (NW 1/4 SW 1/4 SE 1/4, Sec. 9, T. 10 S., R. 1 E.) 
Follow path and stairs from parking area. Turn right at top of stairs. 
DO NOT ATTEMPT TO SCALE THE CLIFF. DO NOT GET. TOO CLOSE TO THE CLIFF 
WHEN ON TOP. DO NOT THROt.f ANYTHING OVER THE EDGE! 
The Old Stone Face is one of the best-known natural wonders of southern 
Illinois. It is located on the western edge of Cave Hill at an elevation of about 
730 feet above sea level. The bluff affords a magnificent view to the north and 
west overlooking the valley about 350 feet below. 
.. 
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The sheer cliff into which Old Stone Face has been carved by weathering 
consists of massive, cross-bedded sandstone. The sandstone is the Pounds Sandstone 
Member of the Pennsylvanian Caseyville Formation. The Pounds is the upper of two 
massive sandstones in the Caseyville Formation {fig. 2), and it consists of fairly 
pure, slightlY micaceous, quartz sandstone .containing numerous white rounded quartz 
pebbles. The sandstone is about 100 feet thick in the field trip area. 
The Caseyville sandstones are very resistant to erosion, and wherever 
they are exposed, they are cliff-formers. · The sandstones are river-channel sands 
laid down by an ancient Pennsylvanian river system that crossed this part of 
Illinoi~ from northeast to southwest. Current structures, including wedge-shaped 
crossbedding and ripple marks, are well developed in the sandstones. The purity 
and coarseness of the sandstones indicate that the currents were swift • 
Cave Hill forms an erosional fault scarp at the west end of Eagle Valley. 
In this locality, the stratigraphic displacement on the Shawneetown Fault is about 
1000 feet. The. Pounds Sandstone lies 500 feet below the valley bottom west of Cave 
Hill. 
End of Field Trip 
Drive Carefully on Your Way Home 
Hope you had a good time! 
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